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A m e n d m e n t : M a t e r i a l s M a n a g e m e n t P l a n f o r
M a n a g e m e n t o f S o i l D u r i n g Phas e I I I C o n s t r u c t i o n , I -70 M o d i f i c a t i o n s , B r i g h t o n Boulevard to H u m b o l d t

Avenue ( C D O T P r o j e c t N o . I R - I M ( C X ) 0 7 0 - 4 ( 1 4 5 ) .

1 I n t r o d u c t i o n and P u r p o s e
T h i s document is an amendment to the M a t e r i a l s Management Plan, Phase II and III
Construction, 1-70 M o d i f i c a t i o n s H u m b o l d t / 4 4 t h Stree t s to Brighton Boulevard (MMP,
WALSH, July 24, 1998). T h i s amendment was prepared at the request of the C o l o r a d o
Department of T r a n s p o r t a t i o n ( C D O T ) . CDOT is seeking to a p p r o p r i a t e l y respond to the
recently reported f i n d i n g s of e l eva t ed arsenic and lead concentrations in near-surface so i l s in
the propo s ed construction s i t e . Arsenic and lead data have been reported by the U . S .
Environmental Protection A g e n c y ( E P A , s e e U . S . E P A , March 1998, U . S . E P A , J u l y 6 ,
1998, U . S . EPA July 20, 1998 and U . S . E P A , S e p t e m b e r 21, 1998) and C o l o r a d o Department
of Public H e a l t h and Environment ( C D P H E , see C D P H E , 1998).
The amendment out l ines actions to be f o l l o w e d and ob j e c t i v e s to be achieved by CDOT's
contractors during all of Phase III construction ac t iv i t i e s on this p r o j e c t . The actions are
intended to pro t e c t workers and the pub l i c f r om excess exposure to arsenic and lead f rom
re s ident ia l s o i l s d i s turbed d u r i n g construction. Construc t ion is s ch edu l ed to begin in the fall of
1999 with d emol i t i on of houses and commercial structures, and f ina l phases of construction in
th i s area w i l l be c o m p l e t e d in 2003.
F i g u r e and T a b l e numbers in thi s amendment r e f e r to f i g u r e s and t a b l e s in the Phase II and III
MMP (WALSH, July 24, 1998). Two terms are used in this MMP amendment as CDOT
d e f i n e s them. "CDOT's construction contractor" and "Contractor" r e f e r to the construction
company contracted by CDOT to c o m p l e t e the construction. "Environmental specialist (ES)"
r e f e r s to the q u a l i f i e d environmental f i r m or i n d i v i d u a l s employed by the construct ion
contractor to monitor s i t e a c t i v i t i e s and ensure the environmental requirements and material
management p l a n ar e f u l ly c o m p l i e d with dur ing construct ion.

2 D e s c r i p t i o n o f P r o p o s e d C o n s t r u c t i o n A c t i v i t i e s A f f e c t i n g
R e s i d e n t i a l S o i l s

Proposed Phase III construction i s described in the MMP for Phase II and III Cons truc t ion
(WALSH, July 24 , 1998). C D O T w i l l construct a new roadway connec t ing a widened
Brighton Boulevard to 44lh S t r e e t , pa s s ing under the e levated p o r t i o n of 1-70 ( S e e F i g u r e 2,
M M P , W A L S H J u l y 2 4 , 1998). T h i s roadway w i l l b e a t a p p r o x i m a t e l y t h e e x i s t i n g grades o f
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Brighton Boulevard and 44* S t r e e t , and is c a l l e d "re located 46 th S t r e e t by C D O T . CDOT wi l l
also construct a new ramp f r o m Brighton Boulevard to westbound 1-70. T h i s ramp will rise
f r o m a p p r o x i m a t e l y the current grade of Brigh ton Boulevard to the e l eva t ed por t i on of 1-70. It
w i l l be cons truc t ed on f i l l m a t e r i a l .
To c o m p l e t e thi s c on s t ru c t i on , certain res idences and commercial structures north of 1-70
between H u m b o l d t S t r e e t and Brighton Boulevard and south of 47* Avenue will be demoli shed
and removed. T h e s e inc lude p r o p e r t i e s numbered 38, 41, 43, 54-59, 69-75, 79-83, 85-90,
and 93-99 (See F i g u r e 2 , M M P , WALSH, July 24 , 1998, and WALSH, 1996). Non-
residential structures to be demoli shed include structures at the Denver Fire Stat ion No. 9
( P r o p e r t y 79), D a r k o ' s A u t o m o t i v e ( P r o p e r t y 43), Lambert A u t o Parts ( P r o p e r t y 54), Lambert
A u t o m o b i l e Elec tronic s ( P r o p e r t i e s 55 and 56) and others.
F o u n d a t i o n s , f o o t i n g s , concrete s labs and basements wil l also be demol i shed and removed.
Existing s idewalks , driveways and roadways will be demolished and removed. Existing
underground u t i l i t i e s in roadways w i l l be excavated and removed or f i l l e d in p lace . New
storm and sanitary sewer lines wi l l be i n s t a l l e d in the new roadway (re loca t ed 46th S t r e e t , See
Figure 2). Other excavations may be required for u t i l i t y in s ta l la t ion in relocated 46th Stree t .
It is ant ic ipated that d e m o l i t i o n of structures wi l l begin and be c ompl e t ed in the fall of 1999.
The remaining area between relocated 46th Stree t and 1-70 will be sold by CDOT when all
construction is c o m p l e t e d . C o m p l e t i o n of the f i n a l phase of construction is scheduled for the
f a l l of 2003, and the most l ik e ly use of the remaining prop er ty between relocated 46th Stree t
and 1-70 is for parking for the Denver Col i s eum a n d / o r N a t i o n a l Wes t ern S t o c k Show
f a c i l i t i e s .

3 A r s e n i c in R e s i d e n t i a l S o i l s in the C o n s t r u c t i o n Area
WALSH has reviewed data obtained by the EPA (EPA July 6, 1998 and S e p t e m b e r 21, 1998)
and the C D P H E ( C D P H E , 1998) in the proposed construction area. The data are presented in
T a b l e 16. EPA measured arsenic and lead concentrations in 48 soil s ampl e s c o l l e c t ed f r om the
yards around 11 residences that wi l l be demoli shed for roadway construction. Arsenic and
lead were p r e v i o u s l y determined by C D P H E in two soil s ampl e s c o l l e c t e d at two of the
residences later s ampl ed by the EPA (CDPHE, 1998).
At 9 of the 11 sampl ed residences arsenic was reported at concentrat ions below the r epor t ing
l imi t of the primary a n a l y t i c a l method in all s a m p l e s , or was c on f i rmed by an i n d e p e n d e n t
laboratory analys i s to be below an action level of 70 m g / k g for arsenic in residential soi l s .
T h e s e l o ca t i on s are:
4611 Baldwin Court 4645 B a l d w i n Court 4619 F r a n k l i n S t r e e t
4615 B a l d w i n Court 4655 B a l d w i n Court 4639 F r a n k l i n S t r e e t
4639 Baldwin Court 4638 F r a n k l i n S t r e e t 4631 F r a n k l i n Stree t
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In one so i l s a m p l e at 4632 F r a n k l i n S t r e e t ( P r o p e r t y 81) arsenic was c on f i rmed to be
m o d e r a t e l y above the action l eve l of 70 m g / k g at 82 m g / k g . Arsen i c concentrat ions in other
soil s a m p l e s at these l o ca t i on s were below the r e p o r t i n g l i m i t of the method used.
At one l o ca t i on , 4610 F r a n k l i n S t r e e t , f o u r soil s a m p l e s contained arsenic concentrations
ranging f r o m 250 to 1,100 m g / k g . Arseni c concentrations were reported to be below the
r e p o r t i n g l i m i t of the method used in 8 other soil s a m p l e s c o l l e c t e d at th i s residence.
T h e r e is not enough data to determine the p r o b a b i l i t y of encountering arsenic concentrations
above 70 m g / k g in s o i l s at the d i f f e r e n t s a m p l i n g d e p t h s , 0-4", 6-10", and 12-16".

4 Lead Concen tra t i on s in R e s i d e n t i a l S o i l s in the C o n s t r u c t i o n
Area

WALSH has reviewed data obtained by the EPA (EPA July 6, 1998 and S e p t e m b e r 21, 1998)
and the C D P H E ( C D P H E , 1998) in the propo s ed construction area. Lead concentrations in
soils are presented in T a b l e 16.
T h e r e are 9 residences that wi l l be demoli shed for Phase III construction where lead was
reported in excess of 500 m g / k g :
4611 Baldwin Court
4615 Baldwin Court
4645 Baldwin Court
4610 F r a n k l i n S t r e e t
4619 F r a n k l i n S t r e e t

4631 Frankl in S t r e e t
4632 Frankl in Stree t
4638 Frankl in Street
4639 F r a n k l i n Stree t

Lead exceeded the 500 m g / k g action leve l in s o i l s c o l l e c t e d f r o m 0-4 inch, 6-10 inch, and 12-
16 inch d e p t h s . The data pre s ented in T a b l e 17 shows that there is no ind i ca t i on that s o i l s at
0-4 inch d e p t h s are more l i k e l y to exceed 500 m g / k g than s o i l s at d e p t h s down to 12-16
inches.
T a b l e 17. S o i l sample s where lead concentrations exceed 500 m g / k g at res idences to be
d e m o l i s h e d f o r Phase I I I construction.

D e p t h I n t e r v a l
inches
0-4
4-8
6-10
12-16

N u m b e r
of
S a m p l e s
32
1
11
2

Number of
S a m p l e s >
500mg/kg
17
1
5
1

Percent of
S a m p l e s > 500
m g / k g
53
100
45
50
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5 M a n a g e m e n t of S o i l s to L i m i t A r s e n i c and Lead E x p o s u r e
It i s CDOT's o b j e c t i v e to p r o t e c t workers and the p u b l i c f r o m exposure to arsenic and lead in
s o i l s impac t ed dur ing its c o n s t r u c t i o n p r o j e c t . T h e r e is no clear p a t t e r n in the d i s t r i b u t i o n of
elevated lead and arsenic concentra t ions in near-surface s o i l s in the construction area, and the
source or sources of the contaminat ion is not known. It is CDOT's intent to manage so i l s in
the construction area with the a s sumpt i on that any of the soil at the site may p o t e n t i a l l y contain
elevated l e v e l s of lead and arsenic. T h i s management approach prov ide s the highest level of
pro t e c t i on of worker and p u b l i c h e a l t h . It prov ide s pro t e c t i on f r om exposure of workers to
p o s s i b l e elevated concentrations of metal s f r o m all p o s s i b l y contaminated re s ident ial s o i l s , and
f r o m so i l s at commercial or roadway loca t ions that were not sampled by EPA or C D P H E ./
In order to minimize worker exposures to lead and arsenic during the construction p r o j e c t , and
to protec t the heal th of r e s id en t s l i v i n g near the construction p r o j e c t , CDOT wil l implement
the f o l l o w i n g measures:

5 . 1 C a p p i n g o f S u r f a c e S o i l s wi th Recycled A s p h a l t R o t o m i l l i n g s
The o b j e c t i v e of c a p p i n g is to l imit exposure to lead and arsenic in dust that may be created
from contaminated sur fa c e s o i l s during construction activity. After demol i t i on of a re s ident ial
or commercial structure, or removal of s idewalk , roadway or other paved area, or excavation
for u t i l i t y removal or i n s t a l l a t i o n , any excavations will be b a c k f i l l e d , and sur fac e s o i l s wi l l be
graded to fill d epr e s s i on s . Dust control pract ice s will be implemented in the interim between
exposure of s u r f a c e so i l s and c a p p i n g . C a p p i n g of surface so i l s wil l achieved by a p p l i c a t i o n
of at least 4 inches of recycled a s p h a l t r o t o m i l l i n g s . The r o t o m i l l i n g s w i l l prov ide a su i tab l e
sur fac e for the intended use of most of the area for construct ion s taging. CDOT is requiring
the c a p p i n g of s ur fa c e s o i l s with 4 inches of r o t omi l l ing s in the entire area of the Phase III
construction between Brighton Boulevard, 1-70, and "relocated 46th Stree t for the duration of
the p r o j e c t .
T h e r e is no need to remove native s o i l s prior to c a p p i n g , except as noted in the Phase II and
III MMP which s p e c i f i e s s t o c k p i l i n g and removal o f material s associated with the f ormer
smel t er , and of p e t r o l eum contaminated s o i l s or other contaminated s o i l s i d e n t i f i e d by the ES.
The h a n d l i n g and s t o c k p i l i n g of any contaminated so i l s must be consis tent with the
requirements o f C D O T ' s S t a n d a r d S p e c i a l Provis ion 2 5 0 (Environmenta l , H e a l t h a n d S a f e t y
M a n a g e m e n t ) .
Excavations may be required wi th in the c a p p e d area for u t i l i t y i n s t a l l a t i o n or removal. Any
excavations in the capped area wi l l be b a c k f i l l e d and compacted to a d e p t h of 4 inches below
grade and then re-capped with at l e a s t 4 inches of r o t o m i l l i n g s . If c apped areas must be re-
graded for any reason, the f i n a l s u r f a c e must be covered with at l e a s t 4 inches of r o t o m i l l i n g s .
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5.2 M a n a g e m e n t o f Excavated S o i l s
S o i l s excavated during the p r o j e c t may be used for f i l l in f o u n d a t i o n voids remaining a f t e r
d e m o l i t i o n of s tructures. S o i l s may also be p la c ed in areas of the p r o j e c t requiring fi l l i f the
so i l s meet t h e p r o j e c t ' s minimum s p e c i f i e d R-value ( a measure o f i t ' s suppor t ive capacity).
Areas requiring fi l l include the ramps f r o m Brigh ton Boulevard to the e l evat ed p o r t i o n of 1-70
and the p o r t i o n of 1-70 that w i l l be f i l l e d to r ep lac e the current viaduct. S o i l s that must be
s t o c k p i l e d b e f o r e they may be p l a c e d in these areas due to p r o j e c t s ch edu l ing wi l l be
adequat e ly covered with clean fill material to prevent the d i s p e r s i o n of the lead and arsenic
containing dust s . Cl ean material must meet th e requirements o f CDOT's S t a n d a r d S p e c i a l
Provi s ion 106 ( C o n t r a c t o r Source M a t e r i a l ) .
T h e handl ing o f excavated s o i l s wi l l b e consistent with C D O T ' s Standard S p e c i a l Provision
250 (Environmental, H e a l t h and S a f e t y Management) S e c t i o n 250.05 ( M a t e r i a l H a n d l i n g ) .
S o i l s excavated f r o m the p r o j e c t area during u t i l i t y removal or i n s t a l l a t i o n wi l l either be
b a c k f i l l e d into the excavation and c a p p e d with 4 inches of r o t o m i l l i n g s , or be p lac ed hi an area
of the p r o j e c t that requires f i l l material , i f the soil meets the pro j e c t ' s R-value s p e c i f i c a t i o n .
Any soils s t o ckp i l ed or placed in areas requiring fill must be adequately covered with clean
material ( p e r C D O T ' s Standard S p e c i a l Provision 106) t o prevent f u g i t i v e dust .

5.3 Dust C o n t r o l
In order to prevent the spread of lead or arsenic containing dusts during construction ac t iv i t i e s ,
a comprehensive dust control p lan will be designed and s tr ic t ly enforced by the construction
c o n t r a c t o r ' s environmental s p e c i a l i s t . The dust control p l a n wi l l be d e v e l o p e d by CDOT and
the construction contractor and wi l l s p e c i f y dust control methods and equipment that will be
used to minimize the d i s p e r s i o n of dus t s f r o m the s i t e during d e m o l i t i o n of s tructures , and
during the excavat ion, l o a d i n g , and t ran spor ta t i on of contaminated materials . F i v e copies of
the dust control p l a n wil l be submitted by the contractor prior to construction so that it may be
concurrent ly reviewed by C D O T , C D P H E , and EPA.
The dust control p l a n wil l s p e c i f y the f r equency and durat ion o f dust s u p p r e s s i o n a p p l i c a t i o n s .
Dust s u p p r e s s i o n techniques that may be imp l emen t ed as a part of the dust control p lan
i n c l u d e : watering of s ur fa c e s o i l s , the use o f other dust p a l l i a t i v e s for dust c on tro l , covering
construct ion roads with a s p h a l t or rock to keep dust to a minimum, or vege ta t ing clean cover
material on unused areas. The p l a n w i l l al so s p e c i f y airborne dust concentrat ions that should
not be exceeded b e f o r e a d d i t i o n a l dust control methods w i l l be i m p l e m e n t e d . T h i s p l a n wi l l
also a p p l y to dust control for sur fa c e s capped with clean material.
The e f f e c t i v e n e s s of dust control s h a l l be evaluated by real time dust moni tor ing. The air
moni tor ing program shou ld measure airborne p a n i c u l a t e matter l e s s than 10 microns ( P M - 1 0 ) ,
and should measure arsenic and lead concentrat ions in the p a r t i c u l a t e s . The EPA (U.S. E P A ,
April 16, 1999) has recommended that the dust control p r o g r a m shou ld be d e s igned to ensure
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compl iance with the f o l l o w i n g air q u a l i t y s t a n d a r d s and g u i d e l i n e s at r e p r e s e n t a t i v e l o ca t i on s
surrounding active work areas:

T a b l e 18. Air Q u a l i t y S t a n d a r d s and G u i d e l i n e s Recommended by U . S . EPA for Dust
Moni t or ing During Phase I I I Cons t ru c t i on .

P O L L U T A N T
PM-10

PM-10

Lead

Arsenic

A V E R A G I N G
T I M E

Annual arithmetic
mean
24 hour average

Maximum arithmetic
mean averaged over a
calendar quarter
24 hour average

A I R Q U A L I T Y
S T A N D A R D

50 M g / m 3

150 ng/m3

1.5 / i g / m 3

333 n g / m (screening
l e v e l )

R E F E R E N C E
N a t i o n a l Ambient A i r
Qual i ty Standard
( 4 0 C F R 50.6)
Nationa l Ambient Air
Quali ty Standard
( 4 0 C F R 50.6)
N a t i o n a l Ambient Air
Quali ty Standard
( 4 0 C F R 5 0 . 1 2 )
O S H A Permis s i b l e
Exposure Limit
d i v i d e d by a s a f e t y
f a c t o r of 30

5.4 S e d i m e n t C o n t r o l
In order to prevent the d i sper s ion of contaminated or uncontaminated sediments f r o m f l o w i n g
off s i te during rain events, CDOT and the construction contractor wi l l implement a program of
sediment control during a l l phases o f the Phase III construction p r o j e c t . T h i s program wil l
f u l f i l l t h e requirements o f C D O T ' s S t a n d a r d S p e c i a l Provi s ion, S e c t i o n 2 0 8 (Erosion C o n t r o l ) .
The program will include procedures and equipment that w i l l be used to protect sur fac e s o i l s
f r o m erosion and to pro t e c t inlet s to storm sewers and s u r f a c e waters f r o m the i n f i l t r a t i o n of
water borne sediments f r o m the p r o j e c t area. The program and equipment wi l l be monitored
c l o s e l y by the p r o j e c t environmental s p e c i a l i s t to ensure e f f e c t i v e imp l emen ta t i on of the
s p e c i f i e d procedures.

5.5 M o n i t o r i n g by a Q u a l i f i e d E n v i r o n m e n t a l S p e c i a l i s t
The construction contractor w i l l e m p l o y a q u a l i f i e d environmental s p e c i a l i s t to monitor s i te
construction act ivi t ie s . The c o n t r a c t o r ' s environmental s p e c i a l i s t w i l l ensure that a l l
provi s ions of this material s management p l a n are f o l l o w e d . In accordance with the dust
control p l a n , the environmental sp e c ia l i s t w i l l u t i l i z e visual observations and su i tab l e real-tune
dust monitoring devices to assure that excess ive dus t is not generated by s i t e a c t iv i t i e s . A c t i o n
l e v e l s and monitoring techniques for dust that are s u f f i c i e n t l y p r o t e c t i v e of worker s a f e t y and
the p u b l i c w i l l be s p e c i f i e d in the dust control p l a n , which w i l l be reviewed and approved by
CDOT pr ior to construction.
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In order to addre s s p o t e n t i a l concerns of the nearby re s id en t s and the p u b l i c about p o s s i b l e air
q u a l i t y impacts f r o m the cons truct ion a c t i v i t i e s , the environmental s p e c i a l i s t w i l l be pr epared
to direc t those who vi s i t or make inquiries at the p r o j e c t s i t e to a p p r o p r i a t e contac t s at C D O T ,
C D P H E and E P A . The environmental s p e c i a l i s t w i l l carry a l i s t o f t e l e p h o n e numbers of
C D O T , C D P H E , and EPA repre s en ta t iv e s who are f a m i l i a r with the p r o j e c t and can discuss
the issues with the pub l i c . The l i s t of contacts and t e l e p h o n e numbers wi l l be s u p p l i e d by
CDOT prior to construction.
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